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1. Hame of fault

Elsinore fault zone {nhorth San Diego County segment).

2. Location of fault

Pechanga, Pala, Boucher HI}1, and Palomar Observatory, California, 7.5
minute quadrangles, San Diego County (figure 1)},

3. Reason for evaluation

Part of 10-year program.
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L. Summary of available data

Parhaps the earliest description of the Elsinore fault was by Fairbanks
(1893). The first published map to show this fault, and report using the name
"Elsinore! was by Lawson and others (1908, Map No. 1, and p. 19). Wood listed
the historical earthquake (1769-1907) of California and suggested that a number
of the events may have occurred aleng the Elsinore fault. Davis (1927) discusses
the characteristics of the major “rlfts“ of southern California and refers to
localities along the north end of the Elsinore fault as examples of various types
of features. Most subsequent geologic mapping has been done on and near the zone
of the Elsinore fault, in Riverside County. Mann (1955) mapped the fault in the
Murrieta-Temecula region. Rene Engel {1959) worked in the Elsinore quadrangle
(15 minute) from 1926 to 1934 and recognized and named most of the individual
faults in the zone In that regfon. Gray (1961) described the north end of the
zone in the vicinity of Corona. Weber (1977) did a detalled study at, and to
the northwest of Lake Elsinore. Work by Kennedy (1977) extended from the south
boundary of Weber's area {just northwest of Wildomar) southeast along the fault
to the Riverside-San Diego County boundary. Work by the present writer (FER-76)
was based in part nnt:‘b‘:or'k by Kennedy.

Rivevside - San Dieso

South of the,county boundary, the first published map subsequent to that -
of Lawson and others (1308), was by Larsen (1948). Larsen's map shows an Inferred
fault extending southeast from thé county boundary to the valley of the San Luls
Rey River just east of Pala Mountain (the Pauma Valley area on the Boucher Hill
quadrangle, plate 3). This fault roughly appraximates the positlon of the Elsinore
fault, but it shows no displacement where it crosses lithologic boundarles.
Larsen wrote (1948, p. 125):

---on the southeast flanks of the Agua Tibia Mountaltns, a few

miles northeast of Pala, at the McGee Ranch, there is a narrow
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bench about two miles long at an elevation of about 1800
feet. The boundary of this bench with the mountains 15
fairly straight,---

The mapping of the geology, Including the mapping of the
contact of the crystalline rocks with the beds of early
Flelstocene age, does not Indicate a fault. However,
exposures in the critlcal area are poor, and the rocks
are deeply weathered. n the canyon at the southeast end
of the bench at McGee's Ranch, the rocks over a wlde zone
appear to be much brecciated as well as deeply weathered,
and this may indicate the location of the fault zone.

The major movement on the fault must have preceded the
deposltion of the beds of Pleistocene age, as they do not
seam to be displaced.

The fault on the southwest border of the Agua Tibia
Mountains has commonly been considered to be a direct
contTnuat fon of the Elsinore fault. 1t seems much more
probable that the two faults are simply members of a fault
system.

Larsen was aware of the width of the Elsinore fault zone in its more
studled, Riverside County segment, so his supposition had basis in fact (FER-76).
This is illustrated by later maps by‘R;H. Johns (195ha, maps 6 and 7, south of
the Riverslde-5an Diﬁgo County bmundary]: Johns (1954a} pradﬁcé& two maps of
segments of the Elsinore fault; one from Temecula to Pala (map 7) and one of
the Warner Basin and adjacent areas (map 9), which left a gap on the southwest

slope of Mount Palomar. These maps show truncated contacts with rocks of
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Quaternary (Presumably Pleistocene) age and, in the Warner Basin, a contact
between Mesozoic rock units shows apparent right-lateral seperation of some 6.8
miles (11 kilometers). They are good, clear maps but, belng page illustrations,
‘ Riveraide - San fiego

they are small scale and lack a topographlc base. The entireﬁgpunty Hne--
Lake Henshaw segment of the Elsinore fault was shown on a map compiled by Jahns
(1954b) but, at a scale of 1:380,160 £ it too is too generalized to portray
stratigraphically meaningful events in the Quaternary. Jahns' work (1954a and b)
was a source for subsequent similarly generalized, small scale comptilations
(Weber, 1963; Rodgers, 1965). However, in writing about the Penlnsular Range
province, Jahns (1954b) makes a number of Interesting points. In describing
major faults he states:

=--5ome segments of the major faults are concealed beneath very

recent accumulations of alluvium and other debris; much of

the trace of the Elsinore fault along the southwestern side

of the Agua TThila Mountains, for example, has been buried

by large masses of slope wash and landslide material,

His apparent belief that the Earthquake Valley fault (1954b, p. 43) is
active lends credence to the possibility that there is a southeastward trend in
the seismic activity across the Agua Tibia Mountains (Jahns, 1954b, plate 3).

In any event, the zone of faulting along the trend of the Elsinore fault appears

to splay out into and, possibly around the Agua Tibia Mountains thus dispersing

an already low potential for gruﬁnd displacement. Mlcroselsmlic activity increases
in depth and intensity southward along thls trend "In comparison to the San Jacinto
fault to the east, the Elstnore fault shows a very little strike-slip displacement
and is a seifsmically qﬁrét aréa éxcépt for a localized area of east-west faulting

In the far south near Vallecito Mountain." (Langenkamp and Combs, 1974).
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Through some six miles south-southeastward ffom the Riverslde~San Diego
County boundary, the zone of the Elsinore fault lies in part within the Agua
Tibia Primitive area. Ilrwin and others (1970) reported on the mineral resources
of the primitive area. The pertinent part of their map is reproduced as figures
2 and 2a. Though this map yields no proof of Holocene actiwvity, It il1lustrates
the prominance of the fault as a geologlc feature. Larsen (1948, p. 125) noted
the brecciated state of rocks in exposures northeast of Pala, on the southwest
flank of the Agua Tibla Mountains. Jabns and Wright, (1951, plate 1) and lrwin
(1970) mapped a belt of breccia within the fault zone. tf such material is
typical of the maln trace of the Elsinore fault zone in thls reglon it might be
one reason for subdued or eroded evidence of the most recent surface breaks.
The presence of abundant landslide and debris-flow deposits, alluded to by
Jahns (195L8a,b), along the steep southwest flank of the Agﬁa Tibia Mountains
suggests considerable [f not pervasive shearing and/or brecciation of the rocks

underlying that slope.

6. Interpretation of air photos

Many of the features on the accompanying maps‘(platés ] throﬁgh L) were
derived from U.S5. Geological Survey Water Résourcaa Devélopment pho£05 (1967},
Uﬁited States Department of Agriculture photos (1953}, and much earlier Fairchild
air photos. The photos assisted In locating many features not shown on published
maps but also confirmed and in some places ]%ﬁ to the modification of some of the
published fault traces. So, symbols (VC, T, etc.} appited to phntnndér{Véd

features are, In some instances app]iéd to pubilished featﬁres (platés 1 through &),

7. Field observations

From the Riverside-San Diego County boundary to Pauma Valley {plates 1
and 2} the tract of the Elslnoré fahlt crosses thé ncrthwést flank of the Agua

Tibia Mountains from Temecula Creek, in the Elsinore trough to the vicinity of
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Trujillo Creek, ;nrth of Pala, there is an increase of some 1000 feet (305m)

in elevation. With this change, comes an increase in annual rainfall and steeper
stream gradients. In addition, many water courses that have disected the fault
zone drain slopes or have tributaries that drain slopes of ridges and peaks with
elevations that exceed 5000 feet (1525m) just three to four miles (5 to 7km) to
the southeast of the fault trace. |t follows that evidence of Holocene faulting
is less pristine here than in the Elsinore trough.

In spite of wet weather, bad roads, and locked gates, a number of useful
exposures were located on or near to linear features and fault traces noted on
photos or acquired from published material. Plates | through 4 display the
accumulated data.

The following descriptions of exposures are flaged on plates 1 through 4
by number.

1. A road cut (road not shown on the 1968 edition of the Pala
quadrang]e) on the south-facing flank of a ridge in the NW
corner of Sec, 29, T. 9 5., R. 1 W. An iron-stalned terrace
deposit appeatrs to be warped upward and tilted eastwafd near an
apparent Tault contact with a zone of fractured and crushed
igneous rock approximately 100 feet (31m) wide (plate 2). This
lies near a previously located 1Tneation.

2. A cut on the road to Mount Palomar, just south of the

La Jolla Indian Reservation boundary. Weathered bouldery

al luvium fahltéd down on the south-southwest (down slope)

side of what appears to be a highrangle, revérse fault dipping
80 to'90'dﬁgreéﬁ'nnrth-northéast. This locality is in Sec. 21
(projéctéd]; T. 10 5.; R. 1 E., Boucher Hi11 quadrangle (1948;

revised 1971} (piate 3). It lies on a previously located
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Jineation. Most recent displacement could have been Holocene
but the weathered character of the alluvium leaves the
possibility of an older date opén.

3. A fault exposed in the north wall of a canyon (an easterly
trTbutafy of Pauma Creek) entered by an unimproved road from
the foot of Nate Harrison Grade, about one quarter mile east of
BM 1564 and around the first major bend in the canyon as shown
on Boucher Hill quadrangle (1948; revised 1971, see plate 3).
The fault zone appears well defined. However, a thin bed or
seam in the rocks 1s exposed on both sides of the fault and
shows 1ittle offset. So, this fault may indicate mainly
horizontal dlsplacement assuming that the separated beds are
one and the same. This fault is not on but only near a trace
located by photos so it may be a minor fault., It is concealed
in part by a prism of terrace gravel on the canyon wall. The
gravel did not appear to be cut by the fault but fault features
would not be likely to be well expressed or long preserved in

such material.

8. Seismicity

Local residents of the vally of the San Luis Rey River recall a number of
small disturbances assumed to be éarthqﬁakég.‘ Pérhaps-somé of these oritginated
In neighboring r#gtons: DﬁrTng the yéar& 1900 through 1974, there were no
earthquakes of magnitude 4 or gréatér on thé segment of the Elitnoré fault

discussed in this report (Real and others, 1978).
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9. Conclusions

The trace of the Elsinore fault is marked by well-defined features
southeastward from the Riverside-$an Diego County boundary as far as Pauma Valley
shown 1ngreéeh on
sF]ate 2). Although the evidence is less pristine than that found in the Elsinore
trough In Riverside County, here, as there, the most recent trace stands in
contrast to the many other features of probable or possible fault origin arrayed
along the zone of the Elslnore fault. From the northwest end of Pauma Valley
{(plate 2} southeasterly to the boundary between the Palomar Observatory (plate k)
and Mesa Grande quadrangles, a clear choice of features became too uncertaln to
make. Indeed, at Pauma Valley (plate 3), a strongly scarp-like feature along the
course of the San Luis Rey River suggests that the fault zone may be as much as
two and one third miles wide (about 4km) in that vieclnlty. However, It was not
determined whether or not the apparent scarp along the river at Pauma Valley is
natural or artificial. |If it Is not a scarp, the main tracé and probable site
of most recent displacement fs most apt to be found among the apparent fault

traces in the Tin Can Flat area to the northeast Gplate 3) on Nate Harrison Grade.

10. Recommendat ions

1 recommend that the Elsinare fault be zoned along Tts best defined trace
in green
as dellneateqhon plates 1 and 2 attached. Thls zone, a southeastward continuation
of that recommended in FER- 7?, extends from the Riverside-San Diege County boundary,
southeastward to a road 0.6 mlles 5outheast of Adams Drlve at the northwest end
of Pauma Valley. The 11hear feature along the course of the San Luis Rey River at

Pauma Valley (plate 2) should be given more study. It was found on photos after

the opportunity to fleld check It had passed.
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